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Three Qubit Bitflip-Error Correction
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The contrast of the phase sweeps is a lower bound for fidelity
since the gate that produces the GHZ state is used a second
time to “decode” the phase information. This implies that the
fidelity of our GHZ states could be as high as the square-root
of the contrast.
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Entanglement Purification (Distillation Three Qubit Quantum Fourier Transform

Experimental implementation Results 3-Qubit Measured QFT network Results

I i) Partially entangle ion pairs 1;2 and 3;4 8 b3
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ii) Entangle across the pairs with phase gate
on the COM, ion 1 with 3 and ion 2 with 4 to
create correlations for purification.
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iii) Move qubits 1;2 0.6 mm to trap 7.
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iv) Measure qubits 3;4, if they are found

iy 070 o@D @ © eam“@ G

one ion bright, to be in NT) or |T4), assume 1;2 are pur- @@

. I Experiment
purification succeeds ified. Otherwise assume purification failed. We can purify entanglement in the fidelity range 52% to 75%. ” "l Overlap: U v 051 e L Overiap: 087 |1 Theory
. . N @ @ @ @ @@ 3 00 Period4 — 3 0o Period 8
' _

o
[ee]
o
o)

o

[e)]
o
»

The data is consistent with distillation from 52% to 75%
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fidelity by iteration of the process. Iteration would need (\/ data - v theory)
v) Move qubits 1;2 to trap 5. Do state recooling of the ions which we have not demonstrated @ @
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vi) Repeat whole sequence except step ii) - Separation of entanglement (300um) s oot st
and subsequent postselection to find - Manipulation of entanglement after separation
reference fidelity of the unpurified pair 1;2. - Coherent manipulation conditioned on measurement
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